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(54) CATALYTIC STRUCTURAL BODY FOR PURIFYING WASTE GAS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalytic 
structural body for purifying waste gas that hardly causes 
clogging of itself and that improves purifying ratio of a 
fine particle component. 

SOLUTION: The catalytic structural body is composed of 
a monolith carrier 1 having an outlet throttle cell 121 
provided with a throttle part 1 3 at the outlet side of a 
waste gas and a catalytic component carried on the 
monolith carrier 1. The porosity of a partition wall 1 1 
forming the outlet throttle cell 121 is 30-70 vol.%. The 
fine particle component is collected and brought into 
sufficient contact with the catalytic component by giving 
the resistance to the flow of the waste gas by the throttle 
part 13 to infiltrate the waste gas G into the partition wall 

11 having high porosity. The monolith carrier 1 can be provided with an inlet throttle cell or an 
inlet closing cell having the throttle part 13 arranged at the waste gas inlet side alternately 
with the outlet throttle cell 121. As the catalytic component, an oxidation catalyst or a catalyst 
for purifying HC, CO and NOx is preferably used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused ty the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS • . ^ 

" ■ ' ' ■ I III . . .- 1 . 1 1 II . . 

[Claim(s)] 

[Claim 1] The exhaust gas purification catalyst structure which performs prehension and combustion of 
the particle component contained in the exhaust gas of a diesel power plant characterized by providing 
the following Monolith support which has two or more cells formed of the septum It consists of a 
catalyst component supported by this monolith support, the porosity of the above-mentioned septum is 
30 to 70 volume %, two or more above-mentioned cells have penetrated the above-mentioned monolith 
support, and it is a converging section to an exhaust gas outlet side. 

[Claim 2] Two or more above-mentioned cells are the exhaust gas purification catalyst structure 
according to claim 1 which consists of an entrance drawing cell in which the above-mentioned outlet 
drawing cell and the above-mentioned monolith support were penetrated, and the converging section 
was formed in the exhaust gas entrance side and by which this outlet drawing cell and this entrance 
drawing cell are arranged by tums. 

[Claim 3] Two or more above-mentioned cells are the exhaust gas purification catalyst structure 
according to claim 1 which consists of an entrance lock out cell by which the above-mentioned outlet 
drawing cell and the exhaust gas entrance side were blockaded and by which this outlet drawing cell and 
this entrance lock out cell are arranged by tums. 

[Claim 4] The exhaust gas purification catalyst structure according to claim 1, 2, or 3 for which the 
oxidation catalyst is used as the above-mentioned catalyst component. 

[Claim 5] The exhaust gas purification catalyst structure of four given in any 1 term from the claim 1 for 
which the purification catalyst which purifies HC, CO, and NOx is used as the above-mentioned catalyst 
component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust gas purification 
catalyst structure which performs prehension and combustion of the particle component contained in the 
exhaust gas of a diesel power plant. 
[0002] 

[Description of the Prior Art] As a method of purifying the particle component contained in the exhaust 
gas of a diesel power plant (- the 1st) a **** type with the method of burning the particle 
component which caught and accumulated the particle component in exhaust gas using filters, such as a 
ceramic honeycomb, by external ignition meanses, such as a burner or a heater, and reproducing the 
above-mentioned filter (2) Make the above-mentioned filter support the catalyst matter, while catching 
the particle component in exhaust gas, the catalyst matter is made to also perform combustion, and there 
is the method of abolishing the need for the reproduction using the burner or the heater, or lessening 
reproductive fi-equency. Each of above (1) and methods of (2) has caught the particle component in 
exhaust gas, when exhaust gas passes through the septum of a filter (wall flow). 
[0003] Moreover, the method of burning continuously SOF in a particle component (meltable organic 
component) is indicated by JP,1-171626,A by contacting exhaust gas and an oxidation catalyst in the 
wall surface of the circumference of a breakthrough, making three-dimensional structure objects, such as 
a ceramic honeycomb, support an oxidation catalyst, and passing exhaust gas to the breakthrough of this 
catalyst structure (straight flow). 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the method of the above (1), since 
equipment becomes complicated in order to require an external ignition means, and a particle 
component bums rapidly at the time of reproduction, it is easy to damage a filter. Furthermore, if there 
are many particle components contained in the exhaust gas supplied, the reproduction fi-equency of a 
filter increases and it is not economically desirable. According to the method of the above (2), a filter 
may be damaged by rapid combustion after superfluous deposition difficultly [ the combustion control 
of the particle component of what can lessen reproduction fi-equency ]. Moreover, by the above (1) and 
the method of (2), there is a problem that the ash content (Ash) which remained after combustion of a 
particle component is accumulated gradually, and blockades a filter. 

[0005] On the other hand, by the method given in above-mentioned JP,1-171626,A, since exhaust gas is 
passed in a breakthrough and does not pass through a septum, the injury by plugging of the catalyst 
structure by ash content and rapid combustion of the accumulated particle component cannot take place 
easily. However, combustion purification with this straight flow method is possible only for SOF in a 
particle component. The amount of [ in a particle component ] (Soot) soot is a grade which bypasses the 
catalyst structure or adheres to a fi-ont face at most, and contact of a catalyst component cannot 
inadequate hatchet bum it. Therefore, compared with a wall flow method, the rate of purification of a 
particle component is remarkable, and there is a problem of a low. 
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[0006] The purpose of this invention is to offer the exhaust gas purification catalyst structure by which 
plugging of the catalyst structure could not happen easily and the rate of purification of a particle 
component has been improved. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the exhaust 
gas purification catalyst structure according to claim 1 The monohth support which is the exhaust gas 
purification catalyst structure which performs prehension and combustion of the particle component 
contained in the exhaust gas of a diesel power plant, and has two or more cells formed of the septum. It 
is characterized by including the outlet drawing cell in which it consisted of a catalyst component 
supported by this monolith support, and the porosity of the above-mentioned septum is 30 to 70 volume 
%, two or more above-mentioned cells had penetrated the above-mentioned monolith support, and the 
converging section was formed in the exhaust gas outlet side. 

[0008] Two or more above-mentioned cells are characterized by for the exhaust gas piuification catalyst 
structure according to claim 2 having penetrated the above-mentioned outlet drawing cell and the above- 
mentioned monolith support in the structure according to claim 1 , and becoming an exhaust gas entrance 
side fi-om the entrance drawing cell in which the converging section was formed, and arranging this 
outlet drawing cell and this entrance drawing cell by tums. 

[0009] As for the exhaust gas purification catalyst structure according to claim 3, in the structure 
according to claim 1, two or more above-mentioned cells consist of an entrance lock out cell by which 
the above-mentioned outlet drawing cell and the exhaust gas entrance side were blockaded, and it is 
characterized by arranging this outlet drawing cell and this entrance lock out cell by tums. 
[0010] The exhaust gas purification catalyst structure according to claim 4. In the structure according to 
claim 1, 2, or 3, it is characterized by using the oxidation catalyst as the above-mentioned catalyst 
component. The exhaust gas purification catalyst structure according to claim 5. It is characterized by 
using the purification catalyst which purifies HC, CO, and NOx as the above-mentioned catalyst 
component in the structure of four given in any 1 term fi-om a claim 1. 

[001 1] The "monolith support" in the exhaust gas purification catalyst structure of this invention consists 
for example, of porosity ceramics etc., and it has two or more penetration cells formed of the septum. 
The porosity of this septum is 30 to 70 volume %, and is 45 to 55 volume % preferably [ it is desirable 
and ] to 40 to 60 volume %, and a pan. Porosity cannot fiilly demonstrate the effect by the invention in 
this application under by 30 volume %. On the other hand, the monoUth support to which porosity 
exceeds 70 volume % is difficult to manufacture, and tends to run short of intensity. 
[0012] It is the portion by which the passage cross section of the above-mentioned penetration cell was 
reduced to other portions compared with the above "a converging section." Usually, it is desirable to 
form this converging section in the outlet side edge of a penetration cell in the case of an outlet drawing 
cell, and to form it in an entrance-side edge in the case of an entrance drawing cell. Especially the 
configuration of a converging section is not limited but can be made into the configuration by which 
opening is formed in the configuration, 1, or two or more comers by which opening (passage) is formed 
in the center in the cell cross section. 

[0013] In the case of an outlet drawing cell, the drawing rate of the passage cross section of the cell in 
this converging section makes the passage cross section of other portions 100%, it is desirable that the 
simi total of the area of opening (passage) is 30 - 90%, and it is 50 - 75% still more preferably 40 to 80% 
more preferably. Moreover, in the case of 2, the passage cross section of the cell in this converging 
section can be set to 2 0.3- 1.2mm 0.3mm in septum thickness, and 300 cell numbers/inch, and can be 
preferably set to 2 0.4-1 .0mm. The length of a converging section is 3-1 0mm, and is 3-5mm preferably. 
If the grade of drawing is too large, in this converging section, it will become easy to get an outlet 
drawing cell blocked by the particle component or its ash content. Moreover, since pressure loss 
increases and the performance of an internal combustion engine falls substantially, it is not desirable. On 
the other hand, if the grade of drawing is too small, the effects of making exhaust gas entering in a 
septum will run short, and the purification performance of a particle component will fall. 
[0014] The "catalyst component" which the above-mentioned monolith support is made to support is for 
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carrying out ignition combustion of the particle, and its thing [ using an oxidation catalyst like ] 
according to claim 4 is desirable. As an oxidation catalyst, a kind chosen from a platinum metal, for 
example or two sorts or more can be used. Thereby, even if the exhaust gas temperatxire in the entrance 
of the catalyst structure is the low temperature which is about 400 degrees C, prehension combustion of 
the particle component can be carried out, without using an external ignition. means. Moreover, since 
this exhaust gas catalyst structure becomes what functions as a 4 yuan catalyst which removes HC, CO, 
NOx and a particle (particulate) in using the purification catalyst (for example, NOx occlusion 
reduction catalyst) according to claim 5 which purifies HC, CO, and NOx as this catalyst component 

like, it is desirable. j u ii ^ r 

[0015] The above-mentioned catalyst component is usually supported by front reverse side both sides ot 
a septum over the whole monolith support, and the amount of support has an ahnost uniform desirable 
thing in each part of monolith support. Especially the amount of support of a catalyst component can be 
carried out, for example in 1-lOg/l., although not limited. 

[0016] (An operation and effect) Since the exhaust gas purification catalyst structures of this invention 
differ in the ****** type ceramic honeycomb used for a conventional wall flow type exhaust gas 
purification filter and have the penetrated cell, this cell can be easily blockaded by neither a particle 
component nor its ash content. Moreover, since resistance is given to the emission with the converging 
section which the porosity of a septum was high and was formed in the outlet side compared with the 
conventional straight flow type catalyst structiu-e, a part of exhaust gas passes through a septum, or it is 
easy to enter inside a septum front face (half-wall flow). Therefore, a part of particle component [ at 
least ] is caught by the septum, a catalyst component is made to fully contact, not only SOF but soot is 
burned, and this particle component can be purified. In addition, in the conventional straight flow type 
catalyst structure, since there was no intention into which exhaust gas is made to enter inside a septum 
front face, there was no motive to make porosity high, and the intensity of the structure and the porosity 
of the ease of manufacture to a septum were usually 15-25 volume % grades. 
[0017] The exhaust gas m an outlet drawing cell passes through a septum, and it is tended into an 
entrance drawing cell to introduce the inside of an entrance drawing cell negative pressure and a bird 
clapper, when it considers as the structure according to claim 2 where the outlet drawing cell and the 
entrance drawing cell have been arranged by turns, like. Therefore, prehension and combustion 
efficiency of a particle component are good. Moreover, when it considers as the structure according to 
claim 3 where the outlet drawing cell and the entrance lock out cell have been arranged by turns, like, 
compared with the inside of an outlet drawing cell, the exhaust gas in an outlet drawing cell passes 
through a septum, and it is easy for the pressure in an entrance lock out cell to be a low, and to be 
introduced into an entrance drawing cell. Therefore, prehension and combustion efficiency of a particle 
component are good. 
[0018] 

[Embodiments of the Invention] Hereafter, an example explains this invention still more concretely. 
(Example 1) The honeycomb-like object made from a cordierite of 50% of porosity (0.3mm in the 
capacity of 1 .31. and septum thickness, the number of cells 300 pieces/inch 2) was prepared. It was 
immersed in the slurry of the cordierite powder adjusted separately, 5mm of outlet side end-face **** of 
this honeycomb-like object was pulled up, the excessive slurry was blown off lightly, and it dried and 
calcinated. One side of a cell cross section (exhaust gas passage) has the shape of a square which is 
1 .2mm, and the obtained monolith support consists of an outlet drawing cell of the configuration to 
which exhaust gas passage was narrowed down in the shape of [ one-side / it is / in the shape of / about 
0.9mm ] a square in about 5mm of the outlet side. Then, the wash coat layer which makes an activated 
alumina a subject was formed in this monolith support, and 2g [/I. ] (2g per 11. of catalyst structures) Pt 
was made to support here as an oxidation catalyst. 

[0019] The cross section of this exhaust gas purification catalyst structure is shown in dravsdng 1 . The 
monolith support 1 has two or more cells 12 formed of the septum 11 of 0.3mm in thickness, and 50% 
of porosity. In this example 1, a cell 12 is the outlet drawing cell 121 in which the monolith support 1 
was penetrated and the converging section 1 3 was formed in the exhaust gas outlet side (right-hand side 
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of drawing 1 ) by each. The exhaust gas entrance side (left-hand side of drawing 1 ) of the outlet 
drawing cell 121 is not extracted. In addition, drawing 1 - drawing 5 omit and show the wash coat layer 
and the catalyst component. 

[0020] (Example 2) The cross section of the exhaust gas purification catalyst stmcture of an example 2 
is shown in drawing 2 . The cell 12 in this monolith support 1 consists of an outlet drawing cell 121 in 
which the converging section 13 was formed in the exhaust gas outlet side, and an entrance drawing cell 
122 in which the converging section 13 was formed in the exhaust gas entrance side. The outlet drawing 
cell 121 and the entrance drawing cell 122 are arranged by turns. The length of the converging section 
13 formed in the outlet side edge of the outlet drawing cell 121 and the entrance-side edge of the 
entrance drawing cell 122 is 5mm, and the configuration of opening has the shape of a square of 2 
0.9mm. The entrance-side edge of the outlet drawing cell 121 and the outlet side edge of the entrance 
drawing cell 122 are not extracted. Other composition and the formation method of a converging section 
1 3 are the same as that of an example 1 . 

[0021] (Example 3) The cross section of the exhaust gas purification catalyst structure of an example 3 
is shown in drawing 3 . The cell 12 in this monolith support 1 consists of an outlet drawing cell 121 in 
which the converging section 13 of the shape of an example 1 and isomorphism was formed in the 
exhaust gas outlet side, and an entrance lock out cell 123 by which the exhaust gas entrance side was 
blockaded with the plug 14. The outlet drawing cell 121 and the entrance lock out cell 123 are arranged 
by turns. The entrance-side edge of the outlet drawing cell 121 and the outlet side edge of the entrance 
lock out cell 123 are not extracted. Other composition and the formation method of a converging section 
13 are the same as that of an example 1 . 

[0022] (Example 4) Using the same honeycomb-structure object as an example 1, it was immersed in the 
slurry of cordierite powder and the monolith support 1 was obtained like the example 1 except the point 
calcinated after having pulled up, blowing off the excessive slurry lightly and repeating the process to 
dry twice. This monolith support 1 consists only of an outlet drawing cell 121, one side of the cell cross 
section has the shape of a 1.2mm square, and exhaust gas passage is narrowed down in about 5mm of 
outlet sides in the shape of [ one side / it is / in the shape of / about 0.5nmi ] a square. Other composition 
is the same as that of an example 1 . 

[0023] (Example 1 of comparison) The cross section of the exhaust gas purification catalyst structure of 
the example 1 of comparison is shown in drawing 4 . Except the point which does not form a converging 
section, the monolith support 1 in this structure is obtained like an example 1, and consists only of a 
straight cell 124 without a converging section. Other composition is the same as that of an example 1. 
[0024] (Example 2 of comparison) The cross section of the exhaust gas purification catalyst stractureof 
the example 2 of comparison is shown in drawing 5 . Using the honeycomb-Uke object made fi-om a 
cordierite of 20% of porosity (0.15mm in the capacity of 1.3L, and septum thickness, the number of cells 
400 pieces/inch 2), the monolith support 1 in this structure is immersed in the slxirry of cordierite 
powder, and is obtained like an example 1 except the point calcinated after having pulled up, blowing 
off the excessive slurry lightly and repeating the process to dry twice. This monolith support 1 consists 
only of an outlet drawing cell 121, one side of the cell cross section has the shape of a L2mm square, 
and exhaust gas passage is narrowed down in about 5mm of outlet sides in the shape of [ one side / it is / 
in the shape of / about 0.5mm ] a square. Other composition is the same as that of an example 1. 
[0025] (Evaluation) The exhaust gas purification catalyst structure of examples 1-4 and the examples 1 
and 2 of comparison was attached in the exhaust air system of a diesel power plant with a displacement 
of 2000 cc, and it operated for 2 hours on conditions with an exhaust gas temperatvire [ in the entrance of 
2000rpm and the catalyst structure ] of 400 degrees C. At the time after (1 hour and 2 hours) a start up, 
the rate of particle component reduction in the exhaust gas after purification (rate of purification) and the 
amoimt of the particle component adhering to the catalyst structure were measured. In addition, since 
low-sulfur gas oil of 10 ppm or less of sulfiir contents was used as fiiel, it is thought that the rate 
aggravation of particle reduction by sulfur-compound generation can be disregarded. A test result is 
shown in Table 1 . 
[0026] 
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[Table 1] 
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[0027] As shown in Table 1, by the catalyst structure of examples 1-4, the rate of reduction of a particle 
component all improved clearly to the example 1 of comparison using the straight flow type catalyst 
structvire without a converging section, and the example 2 of the comparison using low monolith support 
of the porosity of a septum. A part of exhaust gas enters inside the front face of a septum, and this is 
considered because the filtration uptake of the particle component was carried out by this septum. 
Moreover, in spite of having carried out the uptake of the particle component positively by the septum in 
this way, the amount of the particle component adhering to the catalyst structure after an examination 
suited the inclination with few examples rather. This is presumed because the particle component by 
which the uptake was carried out reacts with a catalyst component (here Pt) efficiently and combustion 
purification is carried out. 

[0028] In addition, the flow of exhaust gas G in the exhaust gas purification structure of the examples 1- 
4 and the examples 1 and 2 of comparison which are guessed from composition and the above- 
mentioned evaluation result is shown in drawing 1 -5, respectively. In the structure of examples 1 and 4, 
exhaust gas G from the diesel power plant which is not illustrated flows into the outlet drawing cell 121 
from the left-hand side of drawing 1 . The flow is barred a little by the converging section 13, and 
according to the porosity of a septum 1 1 being high, a part of exhaust gas G may advance to the interior 
of a septum 1 1, and it may flow into the outlet drawing cell 121 which passes through a septum 1 1 
fiirther and adjoins. Thereby, a particle component can be caught on the front face of a septum 11, and 
the supported catalyst component can be made to fiilly contact. 

[0029] In the structure of an example 2, the outlet drawing cell 121 which prepared the resistance to the 
flow of exhaust gas G in the downstream, and the entrance drawing cell 122 in which the downstream 
was opened wide are arranged by turns. Furthermore, when exhaust gas G which flowed into the 
entrance drawing cell 122 through the converging section 13 from the left end of drawing 2 expands, 
122 in an entrance drawing cell becomes negative pressure. For this reason, compared with the inside of 
the outlet drawing cell 121, the inside of the entrance drawing cell 122 serves as low voltage, and 
exhaust gas G in the outlet drawing cell 121 passes through a septum 1 1, and it is easy to be introduced 
122 in an entrance drawing cell. Therefore, prehension and combustion efficiency of a particle 
component are good. 

[0030] In the structure of an example 3, the outlet drawing cell 121 which prepared the resistance to the 
flow of exhaust gas G in the downstream, and the entrance drawing cell 1 22 in which the entrance side 
was blockaded and the downstream was opened wide are arranged by turns. Since the inside of the 
entrance drawing cell 122 serves as low voltage compared with the inside of the outlet drawing cell 121, 
exhaust gas G in the outlet drawing cell 121 passes through a septum 1 1, it is easy to be introduced 122 
in an entrance drawing cell, and prehension and combustion efficiency of a particle component are good. 
And in the structure of examples 1-4, since the downstream has penetrated the outlet drawing cell 121 
despite a rat tail, the particle component in exhaust gas G and its ash content are hard to be blockaded. 
[0031] On the other hand, since the structure of the example 1 of comparison does not have a 
converging section, exhaust gas G bypasses the straight cell 124, and it is considered that it was not fully 
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able to contact exhaust gas G and a catalyst component. Moreover, although the structure of the example 
2 of comparison has the outlet drawing cell 121, for a 20% and low reason, the porosity of a septum 11 
cannot make exhaust gas G enter in a septum 1 1, but is considered that it was not fully able to contact 
exhaust gas G and a catalyst component. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by coniputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the cross section showing the exhaust gas purification catalyst structtire of an example 
1. 

[Drawing 21 It is the cross section showing the exhaust gas purification catalyst structure of an example 
2. 

[Drawing 31 It is the cross section showing the exhaust gas purification catalyst structure of an example 
3. 

[Drawing 41 It is the cross section showing the exhaust gas purification catalyst structure of the example 

1 of comparison. 

[Drawing 51 It is the cross section showing the exhaust gas purification catalyst structure of the example 

2 of comparison. 
[Description of Notations] 
1; monolith support 

11; septum 
12; cell 

121; outlet drawing cell 
122; entrance drawing cell 
123; entrance lock out cell 
124; straight cell 
13; converging section 
G; exhaust gas 
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DRAWINGS 



[Drawing 11 



121(12) 





[Drawing 21 ^ 



Q ^ \ 1 



^^^^^^^^^ 




[Drawing 31 ^ 



12^ 



121 
123 




13 




^^^^^^^^^^^^^^ 




[Drawing 4] 
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[Drawing 51 
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